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ABSTRACT 

Based on field work and morphological analysis of herbarium specimens, Vihunuwwzdrkcnsc Ashe 
is reinstated as a distinct species. Recognition ol the occurrence and distribution ol V.ozarhensc has 
been compromised by its reduction to synonymy under Viburnum nwllc Michx. A morphological 
characterization of V. ozcirkcnsc and T nwllc, a ke\’ to species, and a distribution map are provided. 
This research supports the recognition ol V. ozurkcnsc as an endemic shrub ot the Interior High- 
lands of Arkansas, Missouri and Oklahoma. 



RkSU MEN 

Basadosen trabajode campo y analisis m(^rlolc)gico de especimenesde herbario. Viburnum ozurkcnsc 
Ashe se reponc como una especie distinta. El rec(Miocimiento de la ocurrencia y distribucion de V. 
oZcirkcnsc haestadocomprometidopor su rcduccion asinonimode Vibu rnum molle Michx. Se ol recen 
una caracterizacion morfologica de V^. ocu/'kcnsc y V. molle, una clave de especies, y un mapa de 
distribucion. Hsta investigacion apoya el reconocimiento de V ozcirkcnsc como un arbustoendemico 
de las montaiias Ouachita y Ozark de Arkansas, Missouri y Oklahoma. 



INTRODUCTION 

Vi burnum ozcu'bcnse was described I rom material W. W. Ashe collected in Stone 
County, Arkansas with the type locality providing the only distributional ref- 
erence (Ashe 1928). Ashe was a prolil ic collector, amassing some 30,000 speci- 
mens by his death (Massey 2001 ). Ashe also published 510 species and varietal 
namesfrom these collections, but many have been reduced to synonymy (Coker 
et at. 1932). Viburnum molle was described by Michaux Irom material he col- 
lected in Kentucky in the late 1700s(Michaux 1803). Ashe wasawarc of V molle 
Michx., and provided characteristics to separate V. ozcirkcnsc Irom V molle in 
his species description. Original material from both of these collections has not 
been readily accessible to American botanists: the Michaux collection of V molle 
was deposited in the Paris herbarium (PXacronymsal ter Holmgren et al. 1990), 
and most of Ashe’s collections were inaccessible in his private herbaria at the 
time ol his death (Coker et al. 1932). 

The name V ozarkense was retained in an early checklist lor Arkansas 
(Moore 1941) and in a generic treatment of Viburnum by McAtee (1956). How- 
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ever, it was reduced to synonymy under V. nioUc Michx. 




rmark (IQdd) 



and this placement has been lol lowed by current treatments iTucker 197b; Smith 
1988; USDA, NRC^S 2002). Neither ta.xon is currently monitored by heritage 
programs in Arkansas, Missouri or Oklahoma. Based on morphological analy- 
sis ol V(/m< rnmn o::arkcnsc and V. niollc. 1 recognize these taxa as distinct, pro- 
vide a key to dil ferentiatc them, and map the current distribution ol both taxa 
in Arkansas, Missouri and Oklahoma. 



MATKRIALS AND MI-:T1I0DS 



Loans were requested from herbaria with Ashe collections; A, GH, ILL, L, LCD, 
MO, NCU, POM, and US, and certain herbaria having Arkansas, Missouri and 
Oklahoma Viburnum material; APCR, BRIT, NA, NYBG, G9KL, SMS, UAM, 



DARK, and UMO. Additional specimens were collected duri 
/Xrkansas, Missouri and Oklahoma in 1999-2001. 




< in 



Measurements were recorded lor 14 quantitative characteristics: leal size, 
toothing, venation, length of leaf tip, petiede length on fertile and vegetative 
shoots, peduncle length, number ol rays, inflorescence width and height, co- 
rolla width, stamen length and fruit length and width. Qualitative characteris- 
tics including leal shape, leal and petiole pubescence, the presence, placement 
and pubescenceon stipulesand ini lorescencc bracts, I lowering timesand shoot 
pubescence and color were noted. Mensural t 
prepare a diagnostic key lor the species. 

Llabitat and associate inlcirmation was gleaned Irom vouchers and Irom 
ield work. A distribution map of all known populations of U ocurkcn.se and 
malic occurring in Arkansas, Missouri and Oklahoma was prepared Irom an- 
notated loans and new collections. 




a were used to 



RHSULT.s AND DISCLISSlcTN 

Loans resulted in 236 vouchers lor study. An additional 119 collections were 
produced Irom iield work during 1999-2001 in Arkansas, Missouri and Okla- 
homa. Ol these, 193 were relerable to Viburnum a::arkcnsc and 162 to V. malic. 
They are all listed in the specimens examiiTcd section for each taxon. 

Mensural results 



Mensural analysis indicates that the most uselul leatures tor differentiating 
Viburnum azcirkcnsc Irom Vf mol/c are leal width, number of tcethperhall leal, 
number ol veins per half leaf, leaf tip length, petiole length below an inflores- 
cence or at the apex ol a vegetative shoot, corolla width and fruit length. The 

antly different (Table 1). 
Measured features not significantly dilferent between the species were leal 
length, peduncle length, inflorescence width and height, stamen length and 
f ruit width. 



means 




aracters were r 
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Based on my measurements leaves in Viburnum ozurkensc averaged 7,2 
cm wide, with 5.3 veins and 13.9 teeth per half leaf, and had an acuminate apex 
averaging 7.7 mm long. Leaves ot V malic were wider, averaging 8.2 cm broad, 
with 6.1 veins; more toothed, averaging 25.6 teeth per half leaf; and with an acute 
apex averaging 2.9 mm long. Viburnum ozcirkcnse petioles on both flowering 
and sterile shoots are shorter than those of V malic. The first petioles below an 
inflorescence averaged 1.1cm in Vo::c(rl?cnsc and 2.4 cm for Vmol/c. Petioles on 
the distal ends of vegetative shoots are similarly shorter on azurkensc shoots 
(x= 2.1 cm) than V. malic shoots (x= 3.4 cm). Corollas were significantly wider 
in V. azcirkensc 1 lowers (x= 6.6 mm) than in C malic flowers (x= 4.4 mm ), but 
these data were derived from a small sample (n= 40). Mature fruits were signifi- 
cantly longer in V azcirkensc (x= 1.1 cm) than in C malic (x= 0.9 cm), but again, 
sample size was small (n= 41). Vegetative specimens of these taxa are differenti- 
ated based on the number of teeth per half leaf. This characteristic overlaps in 
only a few individuals with distinct peaks well separated (Fig. 1). 



Qualitative characteristics 

Qualitative features such as leal shape, leal and petiole pubescence, color of 
current year shoots and bark leatures also provided useful characteristics to 
separate the species (Table 1). In outline. Viburnum malic leaves are broadly 
ovate or orbicular; those of V azcirkensc are narrower and appear ovate in out- 
line. Adaxial leaf surfaces of Vazarkense are uniformly hirsute, with short hairs 
(ca. 0.25 mm long) across the surlace. In contrast, adaxial surfaces of V malic 
leaves are glabrous or may have a few scattered red, glandular hairs. Similarly, 
petioles ot V. azcirkensc are pubescent, covered with moderate to dense strigose 
and glandular hairs and an open furrovvt Petioles of V. malic are essentially gla- 
brous and any observed pubescence is typically manifested as a few glandular 
hairsat the distal end ol the petiole or asa lew villous hairsalong the margin ot 
the closed petiole furrow. Stipules are present in both species; in V. malic these 
occur in single pairs, while in V azurkansc two pairs of stipules per leaf stalk 
are olten observed. In cross section, V. azcirkensc petioles appear oval while V 
malic petioles appear terete. The color of current year shoots at mid-season also 
provides a useful way to diflerentiate these taxa. For V. azcirkensc they are red- 
dish-brown, in contrast to the yellow-tan shoots of V. malic. The most obvious 
field character separating these viburnums is the presence of exfoliating bark 
persistent on stems after the second year ol growth on V malic shoots verses 
the tight bark throughout the branching ol V azcirkensc. Although this is a 
prominent field character, it is not consistently present on herbarium sheets, as 
many collections do not show enough branch to capture it. 



DIAGNOSTIC KEY 



Leaves ovate, adaxially hirsute, 8 to 21 (mode 14) marginal teeth per half leaf; petioles 
of first pair of leaves below inflorescence x= 1 .0 cm, x= 2.0 crri at tips of vegeta- 
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Tahii 1. Comparison r)f cliaracieristics useful in differentialing V.ozorkcnse and V.molle.hi ^ number 
of individuals measured or sampled. Data = range witl'i means and sianriard deviations in paien- 
Uieses. “ values significantly different at p < .05. 



Character 


N 


Viburnum ozarkense 


N 


Viburnum molle 


leal sljape 


190 


ovate 


158 


broadly ovate, ori)icu ar 


*^leaf widtli (cm) 


190 


4-14 (7.2±1.4) 


158 


5-12 (8.2± 1.3) 


*'■ Id umber of veins,/ 


192 


4-8 (5.4+0.65) 


162 


5- 8 (6.1 ±0.69) 


Idalf leal 


adaxial leal suiface 


190 


hirsute 


158 


glaidious 


(JLibescence 


bujmbei of t(‘eth/ 


192 


8 21 (13.8±2.3) 


162 


17 44(25.0±4.2) 


lialt leal 


benqih ol 1 ’ [deiiole below 


82 


O.S-2.2 (1.1 ±0.37) 


68 


1-4.2 (2.4±0.52) 


infloiescence (cni) 


(njqlh of 1 ' peliole 


109 


O.a-3.4 (2.1 ±0.56) 


90 


1.8 4.9 (3.4±0.72) 


vegetative sfjoot (cmd) 


p(Miol(' pubescence 


190 


strigose aidd glandu ar 


158 


qlaldrous to sparse glandu ar 


^leaf ti[9 lenqtid (udm) 


184 


3-15 (7.7±2.6) 


160 


1-.^ (2.9±1.1) 


"corolla widtij (iidrdd) 


19 


4-9 (6.6±l.5) 


21 


3-6 (4.4±0.78) 


"fruit lenqtfd (end) 
bark 

current seasoid sidool color 


1 6 


0.8-1. .3 (1.1 ±0.1 5) 
tight throughout 

reddish-larown 


25 


0.7 1,1 (0.9±0.1 1) 

exfoliating oid >2 year old 

wood 

yellow tan 
0 



livr' slioots.oval in cross section, moderately to der'isely strigose and glandular, fir r 
rows open; slipirles often 2 tiair per leal stalk; shoots of current season reddish 



brown; twigs and stems witit tight bark tlrrougl'rout 



Viburnum ozarkense 



Leaves Irroadly ovate to orbicular, adaxially glabrous, 17 to dd (mode 24) marginal 
teeth pet Itall leal; petioles of first pair leaves below infloiescenu' v - 2.4 cm, 

3. f cm at tips ofvegeiative shoots, terete in i ross section, glabrous or s|.)arsely glan- 
dular, liirrow closed; stipules in single pairs only; shoots ol current season yellow- 



Viburnum molle 



tan.oldei (>2 years) twigs and stems with exfoliating bark 

Phenology 

Flowering iTTatcrial (about 5%cach ol m()//eancl V(ocurbc'n.se vouch- 

ers) lor the plants that caceurred in Arkatisas, Missouri and Oklahoma indicated 
that V. o:ai kcnkc I kaw'ers earlier than V. mollc. Based on the material 1 exam- 





mg 



ined, \s ozcii hcnsc I lowered between May (a and June 7, with a 
time of May 19. Vd/nirnitm mollc I kawered between May Ihatid Ma\' 29, with a 




; on 




' 27-29 (lag. 2). 



Habitat and Associates 



Information gleaned from herbarium lalaelsand lield experience indicated that 
Vihnniiim ozcirhcnsc and V. mollc occupied similar habitats and had a sitnilar 
set ol asscaciates. Most asscK'iate data were compiled I rom I ield notes ol the author. 
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Fig. 1 . Number of marginal teeth per half leaf for Viburnum ozarkense and Viburnum molle specimens collected in Arkan- 
sas, Missouri and Oklahoma. 



Viburnum ozcirkense 



Populations of Vihunium oznrhcmc in Arkansas are most often encountered 
on north-facing ridges, rocky limestone hillsides and wooded slopes in rich 
woods. It also occurs on ledges and in rocky woods above and along creeks (ex. 



c, Little Red River and Stepp 




Alum Fork, Bard Springs, Butfalo River, 

Creek). Associates of V. ozcirhcnsc in Arkansas include: Acer sacchanwi 
Arundinciria gigiintcer Berchcniia scciinicns, Carpinus caroliniana, Carya 
cordiformis, Ch ionanth irs vi rgi n icii.s. Own nsflorida, Diospyivs vi rgi n ia na, Di rca 
palustris, Hamcuvclis vcrnalis. Hydrangea arhorescens, Magnolia acurninata, 
Philadelph us piibesce n s, Que reus niuhlenhergii^Q.stellata^Rhaninuscaroliniana, 
Rhus aroma tica, Side roxy Ion lanugi nosunr Staphylea tri folia, Tilia am er i c a n a , 
Vaccinium arboreum and Viburnum rufidulum. 

In Missouri, Vi bu rnum ozarkense has been collected 1 rom north and north- 
east facing limestone ledges and blul t s above the Eleven Point Ri v'er, from lime- 
stone slopes along Myatt Creek, and north facing limestone slopes along the 
South Fork ol the Spring River. These are olten mid-slope locations with fil- 
tered light. Associates of V. ozarkense in Missouri included: Acer saccharum, 

Mus caroliniana, Cornus Jlorida, Fraxinus 

quadrangulata, Lindera benzoin, Ostrya virginiana, Qucrcus alba, Q. 
muhlenbergii, Q. rubra, Sideroxylon la nuginosum, and Viburnum rufidulum. 






In Oklahoma, Viburnum ozdrkensc has been collected from a rocky north 
lacing chert slope above Caney Creek in Adair County, and wooded oak-pine 
hillsides in McCurtain County. Associates of V ozarkense in Oklahoma at the 
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V. ozarkense 




Fig. 2. Flowering phenology of Viburnum ozarkense and Viburnum molle in Arkansas, Missouri and Oklahoma. 



Adair County sire included: Accrsacduirum, A. riihnin], Asimina triloha^ Ccrcis 
caiuiLicnsis, Coryluscinicriccinii, H yd ranged arborcsccns. Lindcra hcnzohiNyssa 
sylvatica, Quenus a I ha. Sassafras a I hid urn, Stanhylca trihdia, Tilia anicricana 



and Vi hum urn i ufidulum. 



Vibunmm molle 



Vihurnum mn//ccx'curs in Arkansason chert slopes at the base ol north lacing 



blul I 



s 



War 



Palmer documented V. molle in Boone C.ounty from ''rocky ledges, Harrison. 






the War 



saccharu m, Asi mi na t ri laha, Hyd ra ngca arhorcsccns,Jugla ns n igra, Li ndcra hen- 

nata, Qiicrcus muhlcnhcrgii, Q. rnhra, Stanhylca tri folia. 



and Tilia anicricana. 



s 



Habitats in Missouri which support Vihurnum molle include north lacing 
lopes, blutls and limestone ledges along creeks and rivers (e.\. Castor River, 

, Gasconade Rivxr, Jacks Fork ol Current River, james River, 

C River Au\ Vases, Stinson 




Cole Cam 

Jonca Cd'cek, Lost Creek, Meramec River, 

Creek, Swan Creek, West Fork Cuivre River). Along these creeks and rivers, 




molle plants typically occur as 




receiving liltcrcd or part 



day sunlight, at the mid-slope point, neither in the floodplain nor at the more 
■xeric ridge crest. In Missouri associates included: Acer saccharum, A.siminu 
tril(>ha, Carpi n us ca rol i n ia na, Cornus florida, Dircri palust ris, Jiinipcrus 
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vivginiana, Quercus muhlenbcrgii, Sideroxylon lanuginosuni, Tilia anicricana, 
and Viburnum nifidulum. 

Viburnum mollc is not known to occur in Oklahoma. 

Distribution and rarity 

Distribution of Viburnum ozurkensc was compiled from annotated herbarium 
vouchers and new collections produced for this study (Fig- 3). Viburnum 
ozurhense is confined to the Ouachita and Boston Mountains and Ocark pla- 
teau, and is documented from 14 conn ties in Arkansas, Howell and Oregon coun- 
ties in Missouri, and Adair and McCuirtain counties in Oklahoma. While some 
populations have been sampled repeatedly over the past 75 years, (ex. type popu- 
lation in Stone Co., Arkansas), others are dcTcumented by single collections. Based 
on herbarium material, 50% ol the known populations ol Vozcirkcnsc have not 
been sampled for more than 30 years, and some populations not sampled for as 
ong as 80 years. Some Arkansas populations have conservation protection in 
the Ozark National Forest, and along the Bullalo National River. 

Viburnumozarkense populations in Missouri are aflorded some protection 
at sitesalong the Eleven Point River in the Mark Twain National Forest. A popu- 
lation examined in 2000, at the western edge ol the range in Adair County, 
Oklahoma, was composed of about 15 individuals and is not known to have 
conservation protection. The size and conservation status of the McCurtain 
County, Oklahoma population is unknown; this population has not been 
sampled since 1966. With a known distribution ol 18 counties in three states, \7 
ozarkense clearly falls under the 26 county upper limit for rare southeastern 
endemics established by Estill and Cruzan (2001). Vi burnum ozurhensc should 
be considered for state listing in states where it occurs and attempts should be 
made to locate additional populations. 

The commonness or rarity of V. molle throughout its range has not been 
critically reviewed. In Arkansas, V. mollc is restricted to Madison and Boone 
counties (Fig. 3). The Madison County population of V mollc, was discovered 
by Shepherd in 1987 while working for the Arkansas Natural Heritage Com- 
mission. This population was re-visited in 2001 by Weekman and Shepherd 
and is estimated to consist of 35-50 individuals. It is on private land with no 
current conservation protection. An attempt by the author to relocate the Boone 
County population collected by Palmer in 1914 was not successful in 2000. The 
terse label information, “rcxky ledges, Harrison” gave few clues as to its loca- 
tion. This population may no longer be extant. This research indicates V. mollc 
is the rarest Viburnum species in Arkansas. 

Vi burnum mollc occurs in 16 counties in Missouri. A population observed 
in Oregon County in 2001 was estimated to consist of about 12 individuals. La- 
bels typically lack information about numbers of plants in a population; thus 
sizes of other populations are unknown. In the three state study area, herbarium 
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Fig. 3. Distribution of Viburnum ozarkense Ashe (•) and Viburnum mo//e Michx. (A) in Arkansas, Missouri and Oklahoma, 
based on annotated herbarium vouchers. 



vouchers examined of V. nubile reveal That 50% of the eounties were last eol- 
leered in or belore the 1950s. Conservation status of the Missouri po| 3 ulations 
ol C niollc are unknown but some may be afforded protection in the various 
units ol the Mark Twain National Forest and along the Fleven Point River. 

Overlap of morphology and geographic range 

Foi' the mensural characters used in this studv, ranees ol the measurements 

y O 

overlap, however 8 ol 14 characters were statistically signilicantly different at 
p= <0.05. II single character taxonomy is desired in the field, the sine cjiui non 
lor Vihiu nuin molle is the presence ol exloliating bark and conversely the ab- 
sence ol exloliating bark defines V. ozcirhcnsc. This is an inviolate Viburnum 
mollc character, used by Michaux in 





escriptiem, and observed by the 
authen'in thelield lorplantsin Kentucky,Ohio, Missouri, and Arkansas, and on 
herbarium specimens ol V. mollc through its range in Tennessee, Indiana, 
nois, and Iowa. For determination ol herbarium material collected without older 
stems, the suite ctI abundantly toothed leal margins, short apex, and glabrous, 
terete petioleson yellow-tan twigs would lead one to \4/5Mr;u(m mu//c. Conversely', 
a specimen with moderately toothed leaves, longer, acute tips, and glandular- 
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pubescent, oval petioles on reddish-brown twigs would lead one to Viburnum 




related species. 

Viburnum ozarkense and V. malic co-occur in Madison County, Arkansas 
and Oregon County, Missouri, at the southw^est edge of the range of V malic 
(Fig. 3). In Arkansas the populations are about 30 air miles apart, while in Mis- 
souri the populations are about 12 river miles apart. Nosympatric populations 
of Viburnum malic and Vazurkensc were located by the author, nor were any 
individualsappearing intermediate between these species observed in the Held 
or voucher material examined. 



ARKANSAS 



s.n. (NCU); 7Jun 1931, As/u- .s'.m.(NCU): lOJun 1931. Ashe s.iiiNCil. NY). Benton Co.: Devils hlycbrow, 
22 Apr 1928, Dcnuit'ec 4842 (IJ ARK ). Franklin Co.: Hcvils 1 lollovv, 3Jun 1978, Bur/)crS49(UAM, UARK). 
Garland Co.: creek banks, Ouachita River. 28 Aug 1939, Demaree 20517 (MOj; Walnut Creek Recre- 
ation Area, 10 Aug 1931, Moore 510786 (L.lARK); rich woods. C^iarlton Recreation Area, 23 Apr 19Q4, 
Sundcll el ill J0759 CNA, UAMj. Johnson C’.o.: creek bank. Ozark National Forest, 14 Sep 1995. 
Kirshhcr^cr &' Dovis lOl (LIAM. LIARK). Madison ('o.: wocids understory, S ol Red Star, 18 Apr 1995. 
Kirshher^cr 12 CUAM); mesic woods, \'icinity Boston, 17 Nov 1973, Tucker 12961 (SMUj Little Mul- 
berry Creek, S of Red Star, 3 jun 2001. Weekmon 6901-6919 (EKY). Newton Co.: Stepp ( reek near 
Swain, 20Jul 1979, Bonars.n. (UARK); Boxley, 22 May 1948, Moore 980226 (UARK): limestone woods 
above BulTalo River. 20 May 2000. Weekmon 5597AJT -5599{EKY): upland woods Butlalo River, near 
Boxley. 20 May 2000, Weekmu n. 560.3 (HKY). Polk Co.: creek banks, Bard Springs, 4 May 1955, Pemoree 
56632 (SMU). Pope Co.: Snow’ Creek. N of Hector, 31 Oct 1978, Boatright & Utley 102 (APCRj: along 
creek bank. Hector, 17 Oct 1932, Merrill 89(A); creek bank, Nogo, 11 May 1933. Merrill 271 (ILL. MO. 
UARK); rugged hills NF. of Russellville, Aug 1955, Moore et al 55-952 (UARK); rich woods along In- 
dian Creek, SW of Pelsor, 10 Mav 1969. Tucker 7926 (APCR). Saline Co.: blulfs. Alum luM’k, Saline 

y 

River, 28 May 1954, Demaree 35.3.3.3 (NCI i US); t he Narrow's, S ot Crows, 24 Sep 1995, 5 m miell & Bago n 
11726 (UAM); narrow' ridge. Saline Rix'er, 11 )ul 1907, \\olker 1/079701 (UARK); N lace slope above 
Alum Fork, 6Jul 1999, Weekmon &' Walker 5110. 51 1 L51 15,5151 (FKY). Searcy Co.: rocky creek blufl. 



f larriet, 9 May 1970, Demaree 61712 (MO); hillside. S of Marshall. 29 Apr 1967, Graham 595 (NCdJ). 
Stone Co.: near Sylamore, n.d., Ashe s.n. 1 NCSl 9; near Sylamore, 18 May 1924, A.s/ic .s.n. (NC.U); bottom 
of N Sylamore Creek, 7 jun 1931, Ashe .s.n. (NC I i ); alongCap Fork Creek, 6 May 1981, Uc/\'i.s 2975 (APC,R); 
creek bottom in woods. Mountain V5cw, Ma\' 1952. Demaree 51751 (US, VDB); rock\' hillsides. 
Blanchard Springs, 19 May 1952, nemtucc .3/850 (N( .U. US. VDB); rocky open woods, bluf is. Sylamore 
Creek, 19 Mav 1965, Demaree 52296 (NCU); Barkshed Recreation Area, along N Svlamore Creek. 29 



Apr 1967,Cru/m/?i et u/.343(APCR); Blanchard Springs, 18 Jun 1945, Moore 4.50600(UARK);Sylamore, 
24 Jun L945, M(>() re 450629 (I /ARK); Sylamore Ixirest, 24 |un UH5. M()()re 4.50646(L1AI^K); Blanchard 
Springs, 2.3 |un 1945, /Vfoo re 45072/ (UARK); Blanchard Springs. 18 Aug 1948, M()(>re 48073.5 (UARK); 
Caney Creek, N of Mt. View. 21 Jun 1951. Moioe 510597 H ’ARK): wooded N lacing slope. Gunner Pool 
Recreation Area, 19-21 May 1978. Redjearn .3/(373 (SMS); BigC5reek. 9 May 1970, Smith 1962 (UARK); 
above creek bed, vicinity of Blanchard Springs, 22 Ma\- 1984. Sundell 6.308 (UAM); along Sylamore 
Creek, 8 Oct 1966, 7uc/v’er<S’ /3emuree3578( APCR); alluvial w(xxis. Barkshed Recreation Area, 14 Oct 
1967, '/Mc/eer 6862 (APCR); alluvial woods along N SsJamore Creek, 140ci 1967, Liu /cer 6867 (APCR, 
NCU); streamside, Blanchard Springs Recreation Area. 2 (\t 19('>9. lue ker 8225 (APCR); rocky 
streambank, Blanchard Springs, 5 Aug 1972, I'ueker 10918 (f lARK); rocky slope, Gunner Pool, 5 Aug 
1972, riieker /0449(APCR); along N Sylamore Creek. 8 Oct 1972. Iiu ker J0605 ( APCR - 2x. SMU. VDB); 
Cap Fork, Barkshed Recreation Area, 7 )ul 1999, Wc( kman 515 1, 5160-5168 {EK \ ); Blanchard Springs, 
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7 Jill WcchniLin 5/72-5/7(>. 5/7N-5/(S*^ Van Burcn Co.: sandsliMU' blulls, Litlle Red River, 

near Shiiie\', 28 Ma\' K^24, !\ilnicy 2^19 j (A, MO, I ARKj. Washington Co.; C o\'c C.rcek \allc\\ 17 Auv, 
1^)44. Nile 102 a ) ARK ). I 'nl<nmvn C^o.; Arkansas, n.d.. (/finn. sn, ( NCI I ). 

MISSOURI: Howell (^o.: limcsionc slopes aloni; Myall C.reek, 27 Apr 1438, Slcvcrnun h 51S0U\ 
Me A: lime blull s, rdeven Pidni River, 12 Aug 1434, /25ilU Me\ N A,USj; shaded lime bind, 

Ide\en I’oini River, Nk. ol I’eaee X'allev, 12 Auu 14 34, 5/t’ ve/ nuu'k 19002A, /4504H(l IMCT); Hleven [Mini 



River near blowing Spi'ings. 14 Apr 14 35, Slcvcrmcirh /8P/4 U )MO); S Fork Spring River, 2o |un 1455, 
Su' vcrnidrh 787()2 eUMO); N laee limesi one sK'ipe, S F'ork S|')ring Riwr, 2h jun 1455, SlcvcrniLirh 78704 
[\ AlO); limesione bliill s. S Fork S|'iring Riwr, 20 )un 1455, SU'vrrmcirh 7s7o5lGl 1, MO, I IMCM: aK^pg S 
F(^rk C'reek, 14Jul 1474, Summers .527 (MO): ledges, bin! 1, ck^omiie glade, SF o\ Ml. View, 27 lun 1440, 
Summcf s 2299 (MO); N laee ilolomiie blutl, S la^rk Spring River, 4 |ul 144(\ Su m mers 2920 (NK3); N 
laee dolomite bliil 1 , 5 Fork Spring River, 4 Jiil 14‘-)0, Summers 44.0 i MlM; Flex’en Fcmiii Rix'er ai blow- 
ing Springs, 14 Sep R)44. Sit/iime/'s 7102 (M(M; F:le\’en Fc^inl River at bhnving Springs. 2 |im 20(M. 
V\V( hmun (\UkS-(i2(i2.(i27 I 04(S.5(FI\ Y);S Fork' Spring River, N i4 1 anion. 2 jun 20()1, Week/ikni ()44() 
0.^0 ( FK5’j. Oregon Co.: S\\' lac ing dolomite glade and blut 1 , 4 Aug 144 3. Sumt}iers 0170 ( MO). 



OKIAIIOMA: Adair Co.: r(H'k\’ hillside 14 Ma\’ 1480. Hu/l //OOU^Kl ); chert slopeabox'e 

Caney Creek, 27 /\pr 14o8, Oerluo &' iSersiui loS (04KL); NW ol Siilwell, 1 3 |uti 1457. Ri< e s.m (li 
OKI., e4\l.A); NF ol Siilw'ell, 2 Ma\' 1454, Riee (C>KL/\); ehert slope abenv C.atiey ( reek, \9 May 
2(HU\ Weehmiin 547/ - -4.5iSV (1:KY). Me(4iriain ('.o.: oak-[^ine W(X')ds in mountains, Sol belhel, Aug 

1448. Whler/t/// (4.5/ 5(OK I ., OK LA ): wooded hlll.Se)l bethel, 4 lun 144^ \\h/(U'/n/l iS\S2b (OK 1 /\ ); ()pen 

woods, base ol mouniains, N of Brc4<en bow. 24|un Ooo, WiiterjLill /722(4(NCl), (3K1 A ). 

» 

V4huriuim iiiolle Mich.x. ARKANSAS: Boone Co.: nu'k)' ledges, I larrison, 25()el 1414, I\ih)ier0919 (A, 
M(Y I S). Madison Co .: lodge, limesic'ine blull, War laigleC reek, lo Ma\ 148/. She phef cl (2^' Sui i [ h 2S0 
(IJARK); base ol blull. War Fagle (’reek, N ol I lunis\'ille, 4 |un 2()(M. Wec hnuin &'Shej9h'rcl('i920- 
0991 (F.K5 ). MIS.SOURI: Barry Co.: wcxxled slopes ol Fine)' Creek, 22 Jun 14 37, S( ('yermuf h 22507 (A, 
F. K\0) Benion Co.: blul 1 s ol Cole ('amp Creek, 28 Ma\' 184o, l^cuiel rii> s./i. ( MC, NC4 CS): blul I s 
('t)le ('amp (reek, vicinii v of the big (au'e. 27 May 1847. Hemel rio s.u (('tlD; Cole Camp Creek. Mav 
1405, I'ulle^fciJ su (M(5); o:ole ('amp (5reek. 3() /\ug 184(-), Heeh s.n. ((511); blull s ol Cole 0'.atn|^ ( J’oek. 
Nueinii) ol big ( .we, 0 Ma\' 1847, Heeh >.n. ((d 1); N hieing sloptss, ledges, big Ca\’e blull, 2 (5ei 1424, 
Ocilmei 2(r0 0 (A (ill, MO. M( )R, C M(5); N I ac i ng ledges. Ihg ( ^avc* blul I 1 2 Ma\' 1 42o, l\i Imer 200ol 
( A M(4R. I Wl(5); blul I s, ( ole (Sami’) CS’eek. 24 Sep 14 38. Sfevermurh 72S9 ( [■); Cole ( .amp Cuvek, 14 
Ma\ |4()4, li eleuse 9 [A k big ('.ave, (Sole ( 'am p ( reek, 12 |ul 1847. 7'r(2eu.s(’ .LA UNCC); big ( a\ e, (Sde 
( amp( reek. 12 |ul 1847 //•e/za/.v’ S>(44 (/\. M(T); ('ole ( amp (Ovek, n.d., uM(UI. .s./i. (/\). Callaway CY).: i\. 
limesione slopes along Middle Ri\'er, 12 Sep 1437, Sleyennurk 2o202 (F, MO) steep slopes, Stinson 
e rc'ek, 1 2 Sep 1 4 57. S( eye} nuirh 20225C \ M(C; N slopes, St insc’m ( reek, 25 Ma\' 1448. Sleyernuirh (09(C 
(F). Christian Co.: along billin Creek, 28 Sep 14()5, Hush 29S0 [A, M(M; rieh woexis. 21 May 1407. lUish 
4(CS5(A. M(C; blulls, 5\van (Sreek near (iarrison. 28 (Vt 1455. /S/l/iicr (W(S02 ( ISM(.5); N lacing wocxied 
slojX' along Wcxxls I (wk, 4 May 0(81, Recl/c'iini 2^2o97 (SMS, i'M()); F and NW lacing blulls. Swan 
(.reek.C) |ul |437, Mcwermurlc 2. 50.O(F, N^ ).('rawford (’o.: r(x4<\' wexxis ahvig si ream, Zahoi‘sk\' Woods. 



25 Aug 14(8 ). ( h/'isl s.u. (MO); clill base, Meramee River, 12 Sc‘p 14(8(^. /v()gei.s 2/0 (M(W: hillside near 
Sicx'K'i I le, Ma\' 1424, .'shooy s.u. (l)M(4); lime blulls, Meramee River, 21 (V‘i 034, Sleyei ffuirh I02I7 
(M(5. CS); lime blulls. ,sF' ol bourlx’m, 21 (Vi 14 34. Sieyenucii h lo2l7A. Io2l7B (11M(M: sleep slopes. 
Meramee Rt\'er, 1 5 Jui'i 1441. Sleyeimun k 9 1222 ( F ( il I ): steep slopes S side Meramee River. 1 5 |un 1441. 
Si eyerujetrk 4/8.54 (F. Cil 1. M(5, CS), base c4 sk’)|x\ Meramee River, 15 Jun 1441, Si evermcirh 9I.)9I ( F 
(ill); Nl: laee, Meramee River. II Jun |455, Sleyerunnh 7S002 (CM(3). Lincoln Co.: N face blulls W 

m 

Fork ( uivre River. 28 Apr 04 1, 5/e vet tiicn k 2(S5/() (F ( d 1, MC)): McDonald Co.: rieh hillsides. NLxd. 25 
A|’>r 1404. Hush 5521 (A); rieh woods, N(x4, 27 Ma\' 0()4. Hush 576.5(A). Madison Co.: Iimesu’)ne blull. 
outcrops, ( ,:istix' River, 2/ Aug 1 44 18 , Si e yei lUcirh 06047 (F ) Oregon (4>.: 1 1 meslone bl ul I s. hleven Foi nt 
Riwr, I Mav 08(x Sumuuus I2S9{\\0): (5ane bluff, Ideven FeSnt Ri\'er 1 |un 20(>h Weekuiciu 6.5,5c) 
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6J59 (I:KY). Pulaski Co.: N lacing limestone slopes. Gasconade River, 24 Aug 1937, S(cycnutirh 252(i8 
(F, MO); N limestone bluHs, Gasconade River, 10 Sep 1930, StevermurF (S2532A,(S2532d(lj MO). Phelps 
Co.: N lacing blul I, Gasconade River, 2 May J99F huts 4248 (MO). Si. Genevieve Co.: talus slopes, 
ledges, Jonca Creek, 17 jun 1993, Brant 2.198 (MO); NVV lacing lime blult, River Aux Vases, Ojul 194(:), 
Stevermark 63872{¥ ): NW lacing lime blull, Ri\'er Aux \ ases, 6 Jul 1946, Ytcvcrntcu'k 6387.KF). Stone 
Co.: clillsol James River, 130ct 191 3, Palmer-f67l (A, US); high limestone blulfs, James River, 20 May 
1914. Piilmcr 5671 (NY, US); high limestone blull, janu's River, 11 Sep 1918, Palmer H56l (Aj; high 



limestone blulls, James Ri\'er, 17 Apr 1920, Palmcf 1722 




ime blul I s, lames River, 2 3 Mav 



1923, I\ilmcr 228I6(A. MO, MOR, UMO, US); high limestone blulls, James River. 24 Sep 1923, /\t/mcr 
2.1872 (A, SIU); high limestone blulls, James River, 24 Sep 1923, Palmer 23872a (A, MOFO; N lace, 
limestone ledges, James River, 16 Sep 1924. Palmer 26158 (A, MOR); N face limestone blufls. lames 
River, 16 Sep 1924, Palmer 26158a (A, MO, MOR); mesic forested dolomite blulf, James River, 23 Jun 
1988, Smith 2733 (MO, SMS); wooded blul ( alongjames River, 22Jun 1941, Sleyermarh 30133 (F). Taney 
Co.: blulls along Swan, 9 Oct 1899, Ihtsh 7981GF1. MO, NCLi, ND-G, N^'. US); rich banks. Swan. 26 Sep 
1903, 8n,s4i 3339 (A, GM. NY, US); dills ol Swan Ri\'er. 8 Oct 1894, Sary^ent s.n. (A). Texas Co.: Jacks 
Fork. Current Ri\'er, 26 Aug 1939, Bauer 8b7 (F); rock)' slopes, dolomitic blull, Jacks I'ork, 1 Aug 1969, 
Redlearn et al 899 (MO, NCU, SMS); lime blulls, slopes. Jacks Fork Current River, 13 Aug 1934. 
Stevernuirh 13573 (GH, MO); lime blulls, slopes. Jacks Fork Current River, 13 Aug 1934, Sfe\'t ru](/rk 
13573 A, /4574B(UMO); N lace limestone blull, N Prong ol Jacks Fork, 27 A|')r 1932, Stevc/ uit/rk 73117 
(13 UARK): N lace dolomite blull. Jacks Fork, 21 Aug 1990, Summers 3625 (MO). Warren Co.: Lost 
Creek State Forest, 4 Jun 1987, Christ s.n. (MO); limestone blulls along Lost Creek, 9 Juri I94(x 
Stevermark 63705 (F). 
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